A 35-year-old man has psoriatic arthritis. After starting treatment with methotrexate, he seeks the opinion of a holistic care provider, who suggests testing for "food sensitivity" to identify any foods that may be contributing to his symptoms. The patient is provided with a test report, which suggests that cows' milk and dairy products, wheat, eggs and many other foods should be avoided. The patient is told that food intolerances may be heritable and that he should consider testing his healthy young daughter.
H ealth care providers, both traditional and complementary, may offer blood testing to identify foods playing a role in patients' illnesses. These two fictional cases highlight common scenarios in which patients may seek or be offered blood testing for possible reactions related to food intake. However, the distinctions among allergy, intolerance and sensitivity to food may not always be clear to patients.
Food allergy is an adverse health effect arising from a specific immune response that occurs reproducibly on exposure to a given food. 1 Nonimmunologic adverse reactions to food are termed food intolerance and include conditions such as lactase deficiency, dietary protein-induced enterocolitis syndromes and eosinophilic gastrointestinal disease.
1 Food sensitivity is a nonspecific term that can include any symptom perceived to be related to food and thus may be subject to a wide range of usage and interpretation.
What is tested in blood assays for food sensitivity?
In testing for food sensitivity, drawn blood is exposed in vitro to a panel of foods and food components. The degree of total immunoglobulin G (IgG) antibody binding to each food is quantified via enzyme-or fluorescence-linked immunosorbent assays. 2 Alternatively, IgG subclass 4 (IgG4) binding may be measured in lieu of total IgG.
Results of testing for food sensitivity may be reported to patients as a multipage document that itemizes foods by category. For example, under "dairy" may be listed cheddar cheese, cottage cheese and so on. This is inconsistent with current understanding of food allergy, which has identified substantial allergenic components of cows' milk, for example, casein or β-lactoglobulin, 3 in contrast to making distinctions between types of cheese made from cows' milk.
Large numbers of foods are tested, many of which are ubiquitous, difficult to avoid or very rarely documented as food allergens (e.g., sugar, yeast). The degree of "sensitivity" or "allergy" is graded by a classification scale pertaining to the photometric measurement of the degree of IgG binding to each food.
Reports of food sensitivity testing may also include measurement of both food-specific IgG4 and food-specific immunoglobulin E (IgE) levels to a wide array of foods, which may cause confu-
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sion for patients who purchase the tests. Included with the report may be instructions for patients to strictly or temporarily avoid all foods to which the highest degree of IgG binding is reported. Alternatively, a sample diet may be suggested, with a list of foods to be eaten and avoided on a rotating schedule. Accompanying information may list a range of conditions possibly associated with deposition of allergen-IgG antibody complexes including weight gain, fluid retention, hyperactivity, depression, asthma, hypertension and others.
Don't allergists use a blood test to investigate food allergy?
Yes, but a different test is ordered: food-specific IgE levels, not IgG or IgG4. Even with food-specific IgE measurements, large "screening" panels are not recommended. Making the diagnosis of a specific food allergy may include the following: a full medical history, physical examination, skin prick testing, carefully selected food-specific IgE levels and oral food challenges to suspected food allergens in some instances.
1
Is there a relation between foodspecific IgG levels and food allergy?
Research from the early 1980s reported a potential mechanism for IgG4 to trigger basophil histamine release, suggesting a role in the allergic response. Subsequent research clarified that this relation was not limited to IgG4 and in fact involved IgE-receptor cross-linking through a receptor complex found on the basophil membrane. 4 This supports clinical observations that neither total IgG nor IgG4 levels correlate with food allergy as shown on double-blind placebocontrolled food challenges. 4 
Are food-specific IgG levels a marker of disease?
The detection of food-specific IgG shows a physiologic response of the immune system to exposure to food. For IgG4 in particular, this may be the normal human response. 5 Immunoglobulin G antibodies directed at specific foods can be found in healthy children as well as adults. 6 Higher levels of IgG4 to foods in infancy may be associated with tolerance to those foods later in childhood. 7 The relation between IgG4 and food has been further explored through the recent developments in oral immunotherapy to foods. Efforts to induce permanent tolerance to allergens such as milk or peanuts have been accompanied by increases in patients' IgG4 levels to those foods. 8 Therefore, IgG4 is believed to be a marker of exposure to food and possibly of tolerance. 5 Further research is required to clarify any role for specific IgG measurement in the assessment of a patient with potential food allergy.
How should patients be counselled regarding food sensitivity testing?
Physicians should caution patients about the controversy surrounding testing for food sensitivity. Recent position papers from European and American allergy and immunology societies have emphasized the limitations and potential misuse of IgG4 testing, indicating that these tests are not appropriate for making a diagnosis of food allergy. 5, 9 Updated guidelines for the diagnosis and management of food allergy list foodspecific IgG4 measurement as an unstandardized and unproven procedure, along with other tests such as hair analysis, cytotoxicity assays or electrodermal ("Vega") testing. 1 A careful history will often clarify the nature of a patient's or parent's concern and whether it seems to have a consistent or reproducible relation to food. Consultation with a gastroenterologist or allergist-immunologist may be appropriate.
Patients may present for counselling only after testing for food sensitivity has been completed, bringing with them a report and detailed elimination diet plan. The situation may be additionally anxiety-provoking for parents who elected to purchase food sensitivity testing for a dependent child and now must decide whether to follow the instructions on the test report. In this situation, it may be helpful to explain the presence of foodspecific IgG or IgG4 in healthy individuals, and the paucity of evidence for using these tests to diagnose food allergy or guide elimination diets.
Cases revisited
In Case 1, the patient had been told that dietary exclusions guided by food-specific IgG levels may improve his psoriatic arthritis. The physician describes the relation between IgG levels and exposure to food, and explains that there is no evidence for dietary exclusion in psoriatic arthritis.
Regarding the patient's young child, the doctor explains to the patient that there is no indication for drawing blood from a healthy toddler who has not manifested any signs of adverse reactions to food. Diagnosis of food allergy in a child is associated with increases in caregiver stress and anxiety, 10 and should be based on a thorough clinical history and relevant testing.
In Case 2, the test report recommended many food exclusions, including the child's main source of protein. A recent review of the role of food in atopic dermatitis concluded that a small number of particular foods may provoke exacerbations of atopic dermatitis in a subset (about 35%) of individuals, and food-specific antibody testing of any kind does not identify these instances. 11 The physician explains that food challenges should be used to confirm this relation before foods are eliminated from the child's diet and that it is important to keep the nutritional status of the child in mind. 11 Removing eggs from this child's vegetarian diet would be removing a reliable source of hemebased iron as well as vitamin B 12 . There are insufficient studies on long-term growth to recommend strict vegan diets for children. 12 
